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Editorial Comment 
Inferior Vena Cava Plethora as 
an Echocardiographic Sign of 
Cardiac Tamponade* 
NOBLE O. FOWLER, MD, FACC 
Cincinnati, Ohio 
The extensive retrospective study of 115 patients with a 
moderate or large pericardial effusion reported by Himelman 
et al. (I) in this issue of the Journal adds another echocar-
diographic feature of cardiac tamponade, i.e., inferior vena 
cava plethora, to a growing list of echocardiographic 
(ECHO) and ECHO-Doppler findings associated with car-
diac tamponade. Among these are an abnormal inspiratory 
increase in right ventricular diastolic dimension, with an 
abnormal inspiratory decrease of left ventricular diastolic 
dimension (2); an inspiratory decrease of mitral valve DE 
excursion and EF slope (3); right atrial collapse (4); right 
ventricular early diastolic collapse (5); and abnormal inspi-
ratory increase of tricuspid valve flow with an abnormal 
inspiratory decrease of mitral valve flow (6). 
Because cardiac tamponade is a continuum and not an 
all-or-none phenomenon (7), a study of cardiac tamponade 
must be evaluated with regard to the criteria used for the 
inclusion of patients in the investigation. In the study by 
Himelman et al. (I) cardiac tamponade was defined as 1) 
elevation of right atrial pressure to 2:12 mm Hg with equil-
ibration with pulmonary artery wedge pressure, or 2) sys-
tolic blood pressure < 100 mm Hg that increased by 2:20 mm 
Hg after pericardial drainage. These criteria seem satisfac-
tory but would probably not include some patients with "low 
pressure" tamponade (8). 
Himelman et al. (1) describe a decrease of <50% in 
proximal inferior cava diameter after deep inspiration or sniff 
as evidence of inferior vena cava plethora. The presence of 
this sign correlated with elevated central venous pressure. 
This sign presumably indicates maintenance of inferior cava 
volume after deep inspiration, which might be expected with 
an overfilled and less compliant venous system, a condition 
similar to that seen with the square wave Val salva response 
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in congestive failure. Because the depth of inspiration was 
not quantitated, there might be some variability in the 
consistency of the anticipated response. 
The "plethora index." It would appear then that the 
authors (I) are evaluating in another way the sensitivity and 
specificity of an elevated systemic venous pressure in the 
presence of a moderate or a large pericardial effusion as 
evidence for cardiac tamponade. One would anticipate that 
this combination of two findings would be sensitive to the 
diagnosis, provided that the "plethora index" is a specific 
indicator of elevated central venous pressure. Although this 
concept is stated by the authors, it is not supported by 
detailed data. With regard to specificity, inferior cava pleth-
ora would also occur in constrictive pericarditis or conges-
tive heart failure. Constrictive pericarditis would not be 
associated with pericardial effusion except with effusive-
constrictive pericarditis, in which case pericardial thickening 
should be evident on echocardiographic study. Congestive 
heart failure might be associated with both inferior cava 
plethora and moderate sized pericardial effusion ,.and thus 
might meet the echocardiographic criteria of Himelman et al. 
for cardiac tamponade. In their study, 33 patients were 
considered to have tamponade and, as expected, the sensi-
tivity of the authors' criterion was high-97%. However, the 
specificity was low (40%). 
Sensitivity and specificity. The low specificity of inferior 
cava plethora as a sign of tamponade was presumably due to 
inclusion of patients with other reasons for elevated sys-
temic venous pressure, including 21 with congestive heart 
failure and 17 with effusive-constrictive pericarditis. Pre-
sumably, the echocardiographic observation of a thickened 
pericardium would separate this latter group from the group 
with tamponade, and increased right or left ventricular 
dimensions, or both, would tend to eliminate many in the 
congestive heart failure group because cardiac tamponade is 
expected to decrease ventricular dimensions unless there is 
antecedent heart disease (2). 
Patients with low pressure tamponade (right atrial pres-
sure <12 mm Hg) were not included in this study; thus, the 
sensitivity of cava plethora as a sign of low pressure tampon-
ade cannot be stated, but would presumably be much lower 
than 97%. In this regard, one may take some exception to the 
statement that the absence of this sign effectively eliminates 
the possibility of cardiac tamponade requiring pericardial 
drainage. 
In a study such as this, one looks for the relative 
importance of the proposed sign in the diagnosis of tampon-
ade when compared with other physical and echocardio-
graphic signs. As the authors state, the low sensitivity of 
jugular venous pressure elevation (61%) must be related to 
difficulties in the physical examVJa'tion. Cava plethora was a 
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more sensitive sign but iess specific than echocardiographic 
evidence of right atrial or right ventricular diastolic collapse. 
Loculated effusions in patients after surgery and decreased 
right atrial and right ventricular compliance in patients with 
pulmonary hypertension might explain the lower incidence 
of right heart collapse in the study by Himelman et al. (1). 
Remaining questions. There are certain ambiguities. For 
example, in patients without tamponade, mean right atrial 
pressure averaged 12 mm Hg. Did these patients have a 
lesser degree of tamponade but not meet the criteria of 
Himelman et al. (1)? Did they have low pressure tamponade 
or congestive failure? In this same group, pulsus paradoxus 
averaged 18 mm Hg, which is hardly a normal finding. This 
again raises questions especially concerning the possibility 
of a: lesser degree of tamponade or independent obstructive 
airway disease. . ' 
Conclusions. The principal point of Himelman et al. (1) is 
that a normal caval index (absence of inferior vena cava 
plethora) is a sensitive screening test for eliminating severe 
cardiac tamponade when negative but not highly specific 
when positive. This statement appears reasonable, but there 
is at least one major caveat, namely that patients with 
tamponade whose right atrial pressure is <12 mm Hg (low 
pressure tamponade) may be missed. A recent study (9) of 46 
patients with cardiac tamponade found that 13 had a peri-
cardial pressure :512 mm Hg; right atrial pressure was II ± 
3 mm Hg in this group. Thus, it is possible that a sizable 




would be overlooked by relying solely on the EeG sign 
proposed in this study. 
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